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A Segment-Level Analysis 
EDWARD  ROSBERGEN 
RIK  PIETERS 
MICHEL WEDEL* 
We  propose a methodology  to study the  effects of  physical ad properties on 
consumers' visual attention to advertising that accounts for heterogeneity in these 
effects across consumers. In an illustrative experiment, we monitor consumers' 
eye movements during naturalistic exposure to a consumer magazine, in which 
experimentally designed ads are inserted. A  latent class regression model ac- 
counting for heterogeneity across consumers through unobserved segments is 
used to analyze the eye movement data in detail. Three consumer segments are 
identified  that exhibit  distinct  patterns  of  visual attention  as  well  as  different 
profiles of product involvement, brand attitude, and advertising recall. Implications 
for visual attention theory and for advertising research are discussed. 
I believe that today visibility,  sheer visibil- 
ity, is more important than it's been, speak- 
ing of printed advertising and that applies to 
television, of course, too. (LEO BURNETT, in 
Higgins 1965) 
0
ver 20 years ago, Britt, Adams, and Miller (1972) 
demonstrated that, on  average, consumers  are ex- 
posed  to  between  300  and  600 commercial  messages 
daily. As competition for consumers'  limited attention is 
of even greater concern in today's crowded markets and 
media, it is important to understand how and when con- 
sumers devote attention to commercial stimuli and what 
determines their attentional strategies and patterns (see, 
e.g., Miniard et al. 1991). The importance of  attention 
has  been  acknowledged  in  most advertising-processing 
models (Rossiter and Percy 1983), but "despite  the tre- 
mendous  amount  of  money  spent on buying  consumer 
attention, little to no research is done on consumer atten- 
tion''  (Janiszewski and Bickart 1994, p. 329). 
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Capacity  theories  of  attention  (see, e.g., Broadbent 
197  1; Kahneman 1973  ) as well as information-processing 
models (see, e.g., Greenwald and Leavitt 1984; MacInnis 
and Jaworski  1989) assume that  the attention  allocated 
to an ad is a function of consumers'  motivation, opportu- 
nity, and ability, which are affected by, for instance, phys- 
ical properties of the advertisement and consumers'  char- 
acteristics.  In  fact,  physical  ad  properties,  or  those 
properties that make up the observable advertising mes- 
sage, such as headline, copy block, illustrations, size, and 
so forth (Assael, Kofron, and Burgi 1967), are considered 
to play  a central role in  attracting consumers'  attention 
(see, e.g., Rossiter 1982; Soley and Reid 1983). Current 
insights into the impact of physical ad properties on atten- 
tion are scarce and largely based on research using mem- 
ory measures (Kroeber-Riel 1993). 
Results of memory research, however, cannot be easily 
generalized to the domain of attention to advertising, be- 
cause memory  scores are limited  indicators of attention 
to advertising (see, e.g., Appel and Bluin 1961; Baddeley 
1990). Kellogg  ( 1980) showed that attention  need  not 
even be active or "conscious."  Therefore, physiological 
responses to advertising may be more reliable  measures 
of attention than self-reports or memory scores (Krugman 
1965). One such physiological response, visual attention, 
is conceptualized as "a  brain operation producing a local- 
ized  priority  in  information  processing-an  attentional 
'window'  or 'spotlight'  that locally improves the speed 
and reduces the threshold for processing events"  (Deubel 
and Schneider 1993, p. 575) and is obtained with the use 
of  eye tracking  (Krugman et al. 1994; Tsal  and  Lavie 
1993; Van der Heijden  1992). A prominent, aggregated 
measure of  eye-movement data is gaze duration, which 
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is defined as the sum of fixation durations on a stimulus 
element or on the stimulus as a whole. Research deinon- 
strates the validity  of  gaze  duration as  an  indicator of 
visual attention (e.g., Christianson et al.  1991). 
Besides the liinited value of meinory scores as an indi- 
cator  for attention, meinory  research  as  such has  been 
questioned for a number of reasons. First, the approaches 
chosen are predominantly data-analytic "without recogni- 
tion of the danger of  drawing causal inferences"  (Finn 
1988, p. 168). Second, because  of  the use  of  data for 
various  advertisements,  "ad  characteristics  are  con-
founded  with  uncontrolled  and  unmeasured  contextual 
factors (e.g., type of  magazine, time and place of expo- 
sure, product relevance to the consumer) so it is difficult 
to evaluate the separate effects of these characteristics on 
effectiveness"  (Burke and  DeSarbo  1987, p.  93). For 
instance,  Appel  and  Blum  (1961)  showed  that  false 
claiming of recognition increases with interest in the prod- 
uct being  advertised. Finally, the impact of  physical ad 
properties has been determined across all subjects in the 
sample, whereas individual differences between subjects 
are likely  to  moderate  this  impact  (see, e.g., Shanteau 
1983).  In fact, previous research has reported substantial 
differences in overall attention to advertising among con- 
sumers (e.g.,  Celsi and Olson 1988),  which suggests that 
segments of  consumers  may  respond  differently to  the 
physical properties of advertisements. Because aggregat- 
ing heterogeneous responses may  mask the actual rela- 
tionships between the physical ad properties and attention, 
analyses of such aggregate relationships may be incorrect 
and potentially misleading. However, a systematic study 
of (the causes of) heterogeneity in the effects of physical 
ad properties on attention has yet to be performed. 
This  article  proposes  a  inethodology to  examine the 
impact of physical properties  of print advertisements on 
visual attention to advertising that accounts for consumer 
heterogeneity. That is, segments  of  consumers  that re- 
spond differently to the physical ad properties are identi- 
fied on  the basis  of local gaze duration patterns. Those 
emerging  segments  can  then  be  described  by  relevant 
consumer characteristics. 
Usefulness of  the methodology  will be  illustrated  on 
the basis of a study in which visual  attention  to experi- 
mentally  designed  print  advertisements  is  measured  in 
a  setting that resembles  a  regular  advertising exposure 
situation, such that attention is uninstructed and subjects 
control their exposure to the ads. Instructing the subjects 
to  perform  a  certain  task  related  to  the  advertisement 
might unintentionally increase their motivation to process 
the ad, which  would reduce  the generalizability of  the 
results  to  real-world  advertising  situations  (Russo and 
Leclerc 1994). Besides, research shows that average ex- 
posure durations to advertisements tend to be significantly 
shorter when consumers control exposure (e.g., Kiss and 
Wettig 1972) than when experimenters control exposure 
(Janiszewski  1993; Kroeber-Riel 1984).  Moreover, con- 
trol over the exposure duration may  affect not only the 
duration itself but patterns of visual attention as well. 
A  LATENT  CLASS  REGRESSION 





Conventional statistical techniques that have been used 
to analyze gaze duration data, including t-tests, ANOVAs, 
or  standard  regression  analyses,  assume that  (1) gaze 
durations are normally distributed, and  (2) subjects are 
homogeneous in their visual attention to advertisements. 
If one or both of these assumptions are violated, the ex- 
planatory  power- of  the statistical  technique is  reduced, 
and the likelihood of  drawing wrong conclusions is in- 
creased. Latent class regression models have been shown  " 
to be effective tools to examine behavioral heterogeneity 
between unobserved consumer seginents (Wedel and De- 
Sarbo 1994). This article proposes a latent class regres- 
sion  model that  siinultaneously estiinates the effects of 
physical  ad  properties  on  visual  attention  for different 
segments and the probability  that a subject belongs to a 
particular segment. The model explains the gaze duration 
of  subject i  (i = 1, . . . , 115) for ad element j (j  = 1, 
. . . , 4), represented by y,], from the physical properties 
of  this  element, represented by x, = (x,,,) (11  = 1, . . . , 
P).It assumes that subjects are drawn from a population 
that consists of a nuinber of segments, S, in proportions 
x,, . . . , xs,and that segment membership of subjects is 
unknown a priori. For the probabilities  x,it holds: 
The model further assumes that fixation durations fol- 
low an  exponential distribution or, in  other words, that 
the termination rate of a fixation is constant. This assump- 
tion is supported empirically by  the limited impact of a 
specific fixation on the start and length of  a subsequent 
saccade, as well  as by  the small variance that  is found 
in fixation durations (see, e.g., Haber  1976). Given the 
exponentially distributed fixations, the gaze duration, y,,, 
which  is  the  sum  of  a  number  of  fixations,  is  gamma 
distributed (McGill and Gibbon 1965). Hence, given that 
y,comes from segment s,  the conditional probability den- 
sity function of !.,  (adding 50 milliseconds if y,  is equal 
to zero), represented by G,J  takes the following form: 
where T( .) is the gamma function, v, is the shape parame- 
ter  of  the gamma distribution for segment s  (v, > O), 
and pi,  is the conditional expectation of the gamma distri- 
bution  (i.e., the  expected  time  a  subject  attends to  ad 
element j, given that she belongs to segment s). 
The conditional expectation, yj ,,  is modeled as a log- 
linear function of  a constant term, x,~,  the physical ad 
properties, x,,,,  and the parameter vector P, = (P,>,): VISUAL ATTENTION  TO ADVERTISING 
The log-linear function is used because it ensures positiv- 
ity  of  the  expected  gaze  durations,  which  is  logically 
consistent.  The  unconditional  simultaneous  probability 
density fi~nction  of the four observations for subject i, y,, 
f; (j.,), can now be expressed as a function of the parame- 
ters x,, P,, and v,: 
S  4 
ment for ail existing brand of shainpoo were profession- 
ally designed by an advertising agency. Each version con- 
tained four elements: a pictorial (i.e., a picture of a female 
with long hair), a body text, a headline, and a packshot 
(i.e., a picture of a shainpoo bottle). The four versions 
contained  an  identical  message,  but  they  differed with 
respect to the position and the amount of space allocated 
to the four elements of the advertisement and with respect 
to the background color of  the headline. The text of the 
headline  is:  "So  good,  so  soft,  so  natural,  it's 
j(.vi~~)=~x,n~,15(4'1J~~5,VT), (4)  Schwarzkopf's  familiar  seven  herbs  shampoo."  The 
'=I  ,=I 
where @  = (xl,  . . . , n,,  PI,  . . . , Ps,  v,, . . . , v,).  The 
purpose is to obtain estimates for both the parameter vec- 
tor @ and the posterior probability that subject i belongs 
to segment s. For a prespecified value of S, the estimates 
are obtained by maximizing the likelihood of the model, 
115 
L =  I@)>  (5) 
using  an  EM  algorithm  (Dempster,  Laird,  and  Rubin 
1977; see also Wedel and DeSarbo  1994). The posterior 
ineinbership probability that subject i belongs to segment 
s,  a,,, can  be calculated  on the  basiq  of  the  estimated 
parameters, according to: 
4 
k  Il  G~JIJ(Y~JI DT3 $7) 
&r  =  S 
/=I 
-I  (6) 
z  kyn ~,j~~(yiI By,  9,) 
i=1  ~=1 
The appropriate number of segments S, which is usually 
unknown a priori, is determined by optimizing the likeli- 
hood for different values of S and comparing the values 
of  Bozdogan's  (1987) Consistent Akaike's Information 
Criterion (CAIC). The optimum value of  S  is the value 
that minimizes CAIC. 
The following experiment demonstrates the usefulness 
of the latent class regression  model by showing how the 
impact physical ad characteristics on visual  attention  to 
advertising may differ across consumer segments. 
EXPERIMENT 
Subjects 
One hundred  and fifteen female consumers, aged 20- 
39, were  randomly  selected. All  subjects were  regular 
readers of women's magazines, and none wore glasses or 
coiltact lenses. Subjects were invited to come to the office 
of a market research company in the Netherlands, where 
the experiment took place. The experiment lasted approxi- 
mately half an hour, and subjects were paid the equivalent 
of $10 for their participation. 
Materials 
In order to investigate the effects of physical properties 
of advertisements, four different versions of an advertise- 
body  text  mentions that  seven herbs  shampoo provides 
everything the hair needs and that it ensures natural, beau- 
tiful  hair.  The  text  subsequently  introduces  the  other 
Schwarzkopf shampoos. Figure  1 presents the four ver- 
sions of the advertisement as used in the study. 
The four elements within each ad version are described 
in terins of seven variables representing the physical prop- 
erties of  those elements: SIZE, indicating the size of  an 
element in hundreds of square centimeters; duinmy vari- 
ables  PICTORIAL,  PACKSHOT,  and  HEADLINE, 
which take the value  1  if  the element contains the picto- 
rial,  the  packshot,  or  the headline  respectively,  and  0 
otherwise (in this way, the constant term will indicate the 
amount of attention that is paid to the body text) ;RIGHT, 
indicating whether the element connects to the right mar- 
gin of the page ( l ) or not (0)  ;UPPER, indicating whether 
the element is in  the upper half  of  the page (1) or not 
(0); and COLOR, indicating whether the element is in 
full color (1) or in black-and-white  (0). The values of 
the seven properties for the four ad versions are presented 
in Table 1. 
Each version  of  the advertisement was professionally 
inserted in a specially developed issue of a popular Dutch 
weekly women's  magazine. The ads were positioned on 
page 25, and the magazine contained six ads for different 
products before and 36 ads after the target ad. Each sub- 
ject  read only one of the four versions of  the magazine, 
which were identical except for the target advertisement. 
Subjects were randomly assigned to one of the four ver- 
sions: 26 subjects were exposed to version 1, 29 to version 
2, 29 to version 3, and 31 to version 4. 
Procedure 
Upon  entering the experimental  room, subjects were 
informed that the study concerned "the  way people read 
and use magazines,"  and that their eye movements would 
be recorded while they were leafing through and reading 
a  women's  magazine.  Subjects  were  asked  to  use  the 
magazine  as they  normally  would  at  home, starting  at 
page 1. Upon reaching page 3  1, six pages after the loca- 
tion of the target advertisement in the magazine, subjects 
were  asked to  stop reading. None  of  the subjects were 
aware of the goal of the study. 
To allow eye-tracking, subjects placed their chin on a 
small, comfortable chin rest after being seated. The inaga- 
zine was in  front of  them on a small stand. Eye move- 308  JOURNAL OF  CONSUMER  RESEARCH 
FIGURE 1 
FOUR VERSIONS  OF THE ADVERTISEMENT 
Version 1  Version 2 
Version 3  Version 4 
NOTE.-These  four versions, which were especially designed for this experiment, are based on an older advertisement for Schwarzkopf shampoo. 
ments were recorded by  infrared scleral reflection. An  the stand, allowed infrared rays to reflect off the surface 
infrared camera was located toward the left side of  the  of the subject's right eye while measuring the position of 
subjects, so as not to interfere with the subjects' normal  the pupil. Subjects could see through the sheet of glass, 
reading  behaviors.  A  semitransparent  sheet  of  special  and it did not hinder them in leafing through the magazine. 
glass between the stand and the subject's eyes, close to  After an explanation of  the eye-tracking system, cali-309  VISUAL ATENTION TO ADVERTISING 
TABLE  1 
VALUE  OF  THE  PHYSICAL PROPERTIES FOR  THE  DIFFERENT AD  ELEMENTS 
Size 
Advertisement  (X 100 cm2)  Pictorial  Packshot  Headline  Right  Upper  Color 
Version 1: 
1.  Pictorial 
2.  Packshot 
3.  Headline 
4.  Body text 
Version 2: 
1. Pictorial 
2.  Packshot 
3.  Headline 
4.  Body text 
Version 3: 
1. Pictorial 
2.  Packshot 
3.  Headline 
4.  Body text 
Version 4: 
1.  Pictorial 
2. Packshot 
3.  Headline 
4.  Body text 
bration  to the subject's eye took place. The system re- 
corded the distance and angle between the infrared reflec- 
tion  and the center of  the  pupil  50 times  a second and 
simultaneously converted this distance and angle into an 
x, y location. By relating the x, y locations to the position 
of  the four  ad  elements,  fixation  locations were  deter-
mined.  To account  for  measurement  unreliability,  five 
successive measurements of the eye-tracking system were 
joined, yielding a unit of  measurement of  gaze duration 
of  100 milliseconds.  which  is still  substantiallv shorter 
than the average fixation duration, reported  to be about 
0.27 seconds on average (see, e.g., Kroeber-Riel 1993). 
The eye-tracking data were aggregated to yield gaze dura- 
tions for each of the ad elements. 
Additional Measures 
After  the  eye-tracking  experiment,  additional  verbal 
measures  were taken  by  personal  interviews  and  self- 
con~pletion  questionnaires. 
Ad Recall.  Unaided advertising recall ( "Please  name 
the brand and the product of the advertisements that you 
have seen"),  and advertising recognition ("Do  you re- 
member having seen this advertisement?")  were assessed 
first  by  female interviewers, who  were unaware  of  the 
goal of the study. 
Attitude  toward  the Advertisement.  Attitude toward 
the advertisement was assessed by  averaging the scores 
of three five-point items, which were worded as follows: 
"Please  indicate what your opinion is of the Schwarzkopf 
advertisement"  (anchored  by  "not  worth  watching1 
worth watching,"  "unattractivelattractive,"  "bad/good"; 
Cronbach's a = 0.77). 
Shamnpoo  Usage Frequency and  Familiarity.  Sham-
poo usage  frequency was  measured by  asking  subjects 
how  many times a week they shampooed their hair. To 
measure their familiarity with the shampoo category, sub- 
jects  were asked to write down all the shampoo brands 
they knew. Familiarity was operationalized as the number 
of brands mentioned by each subject. 
Product  Involver?zent.  To measure  product  involve- 
ment, we used the New Involvement Profile proposed by 
Jain  and  Srinivasan  ( 1990). This measure  synthesizes 
earlier single-component (see, e.g., Zaichkowslu  1985) 
and  multicomponent  measures  (see,  e.g., Laurent  and 
Kapferer  1985), and it is in line with recent findings in 
social psychology about different components of involve- 
ment (Johnson and Eagly 1989). The New Involvement 
Profile is a 15-item scale that measures five components 
of  product  involvement:  sign, relevance,  pleasure,  risk 
probability, and risk importance. A  confirmatory  factor 
analysis (Joreskog and Sorbom  1989) revealed that the 
five-dimensional model fits the data rather well, although 
the x2-statistic is significant (x2(67)  = 87.75,p = ,045; 
goodness-of-fit index = 0.90). Construct reliabilities of 
all  five  components  ranging  from 0.66 for pleasure to 
0.87 for sign were satisfactory, and the five components 
were uncorrelated. Scores on the five components were 
calculated  by  averaging  the  scores  on the  appropriate 
items. 
Attitude  toward  the  Brand.  Following  the work  of 
Batra  and  Ahtola  ( 199  1  ), we  assessed  attitude toward TABLE 2 
LOG-LIKELIHOOD  AND  CAlC  STATISTICS 

FOR  MODEL SELECTION 

Number of  Log-likelihood 
segments (S)  (In L)  CAlC 
aDenotes minimum CAlC value. 
the brand with two measures. The first measure assessed 
utilitarian brand attitude by averaging the scores of three 
five-point items, which were worded as follows: "To  me 
Schwarzkopf  is  . . ."  (anchored  by  "goodlbad," 
"value  for moneylno value for money,"  "high  quality1 
low quality";  a = 0.85). In addition, hedonic brand atti- 
tude  was  measured  by  the  average  of  three  five-point 
items,  which  were  worded  as  follows:  "To  me 
Schwarzkopf is  .  .  ."  (anchored by  "luxurylregular," 
"expensivelcheap,"  "chiclnormal";  a = 0.69). 
RESULTS 
The fact that gaze durations for the ad as a whole do 
not differ across ad versions (F(3, 11  1  ) = 0.73,p = .54) 
indicates that  our manipulation  of  the target  ad  is  not 
confounded  with  individual differences in  visual  atten-
tion. Standard regression analysis shows that HEADLINE 
is  the  only  physical  ad  property  that  has  a  significant 
impact on local gaze durations (p = 0.328, t = 2.28), 
but inspection of  the distribution of local gaze durations 
indicates that the assumption of normality is violated. For 
instance, 69 out of  115 subjects gazed for less than 0.1 
seconds  at  the  body  text.  Subsequent  lognormal  and 
gamma  regression  analyses,  which  account  for  such 
skewed distributions, also suggest that only HEADLINE 
has a significant impact on local gaze duration. 
In  addition, accounting  for individual differences by 
segmenting the subjects on the basis of  their local gaze 
durations using conventional hierarchical  and nonhierar- 
chical clustering algorithms does not improve the explan- 
atory  power  of  the physical  ad  properties. In  fact, the 
algorithms subdivide the subjects into one large segment 
and  a number  of  small  segments. For those  latter seg- 
ments, the impact  of  the physical ad  characteristics on 
visual  attention cannot be estimated because of  insuffi- 
cient observations. 
Next, the latent class regression model is estimated 
for S =  1 to S = 5. To increase the likelihood of  ob- 
taining a global optimum, the estimation procedure was 
repeated with 20 different random starting values of a,,. 
Table 2 shows that the CAIC statistic is minimal for S 
= 3. The optimal S = 3 solution is found in  10 out of 
JOURNAL OF CONSUMER  RESEARCH 
the 20 random  starts, which  strongly  suggests that  a 
global optimum is reached. The (adjusted) R2  for the 
S  = 3 solution is 35.4 percent, over six times more than 
the R2for the aggregate (S = 1) solution, which is 4.7 
percent, which  underlines the strong heterogeneity  in 
the effects of exogenous factors on visual attention and 
therefore  the relevance  of  distinguishing  segments of 
consumers. Cross-tabulation of adversions byconsumer 
segments, with consumers being  allocated to the seg- 
ment for which  their estimated  membership,  &,,,  was 
highest, was nonsignificant  (~'(6)  = 4.51, y  = .61), 
which rules out the possibility that the three consumer 
segments represent in  some way the four  ad versions 
that we used. 
Estimated effects of the physical ad properties on gaze 
duration for each of  the segments of the S = 3 solution 
are presented in Table 3. The mixing proportions, given 
in the bottom row  of  the table.  indicate the size of  the 
segments. For comparison, Table 3 presents the aggregate 
(S =  1) solution as well. Inspection  of  the table once 
more reveals the incorrect conclusions that  would have 
been drawn about the impact of physical ad properties on 
visual  attention if  this  impact had  been  assumed to be 
homogeneous across consumers. In the aggregate (S  = 1) 
solution, only a single physical ad property, HEADLINE, 
significantly  affects local gaze duration. By contrast, in 
the S = 3 solution, four physical  ad  properties have  a 
significant impact on local gaze duration for segment 1, 
six properties-for segment 2, and two propertiesfor seg- 
ment 3. 
Table 4 provides the mean act~lal  gaze duration for the 
pictorial, packshot, headline, and body text for each of the 
three segments separately as well as for the total sample 
(differences  between  the  segments  were  tested  using 
gamma-regression models). The results reported in Ta- 
bles 3 and4  together provide a concise description of the 
patterns of local gaze duration for each of the segments. 
For subjects in segment 1, the smallest of the three seg- 
ments (23.2 percent of the sample), gaze durations were 
the shortest (0.633 seconds on average; Table 4). Their 
attention  was divided equally  between the pictorial  and 
the headline of  the advertisement, whereas the packshot 
and body text received virtually no attention. parameter 
estimates  for  HEADLINE,  PICTORIAL,  and  PACK-
SHOT in Table 3 support these findings, where the nega- 
tive and significant PACKSHOT parameter indicates that 
attention for the packshot of the advertisement was even 
less than for the body text. Subjects in segment 1 appeared 
to be "scanning"  the advertisement, since they attended 
only to elements that were likely to provide an overview 
or summary of  the content of the advertisement, such as 
the pictorial and the headline (Finn 1988; Greenwald and 
Leavitt  1984). Table 3 further shows that  this segment 
paid  more  attention  to  the right  and  upper  half  of  the 
page,  and  that  full-color and  black-and-white  elements 
received the same amount of  attention. 
The subjects in segment 2 (24.3 percent of the sample) 
paid significantly more attention ( 1.013 seconds total on VISUAL  ATENTION TO ADVERTISING 
TABLE  3 
MODEL  ESTIMATES OF  THE  PHYSICAL AD  PROPERTIES ON  LOCAL GAZE  DURATION 

FOR  THE  AGGREGATE  SOLUTION AND  PER  SEGMENT 

(S = 3) solution 
Aggregate 
(S = 1)  Segment 1  Segment 2  Segment 3 










NOTE.-t  values are in parentheses. 
*p < .05. 
*;o < .01. 
*"p  < .001. 
TABLE  4 
MEAN ACTUAL  GAZE  DURATION PER  AD  ELEMENT AND  PER  SEGMENT (IN SECONDS) 
Segment 1  Segment 2  Segment 3 






NOTE.-Means  in a given row with the same superscript letter are not significantly different at p < .05, while means with different superscripts 
are significantly  different at p < .05. 
average) to the  advertisement  than  those in segment  1.  (2.712 seconds on average).  The nonsignificant param- 
The largest part (43  percent) of this attention was devoted  eter estimates for the variables PICTORIAL, PACK- 
to the pictorial. The headline and the packshot received,  SHOT, and HEADLINE show that these  subjects di- 
respectively, 32 and 25 percent of the attention, whereas  vided their attention equally between pictures (pictorial 
the body  text  received  no attention  at  all. This  finding  and packshot) and text (headline and body text), indi- 
is  supported  by  the  positive  and  significant  parameter  cating "sustained  attention"  for the advertisement. In 
estimates  for  PICTORIAL,  PACKSHOT,  and  HEAD-  fact, local gaze duration was affected only by the size 
LINE. The gaze pattern of  subjects in segment 2 appears  of  the elements, where larger elements received more 
to be indicative  of  "initial  attention"  for the advertise-  attention, and by the position of the elements (i.e., ele- 
ment. Table 3 further shows that local gaze durations of  ments on the right side of the page received more atten- 
these subjects were longer for ad elements on the right  tion  than  elements on the left  side). Whether or not 
and lower half of the page, and for ad elements in black-  elements were part  of  the upper half  of  the page and 
and-white.  whether  elements were in full color or in black-and- 
Finally, subjects belonging to segment 3 (52.5 per-  white did not  affect local gaze durations for subjects 
cent  of  the  sample)  had  the  longest  gaze  duration  belonging to segment 3. JOURNAL  OF  CONSUMER  RESEARCH 
FIGURE 2 
DISCRIMINANT  SPACE  WITH  SEGMENTS AND  CONSUMER  CHARACTERISTICS 
Next,  the three  segments  are described on the basis 
of  consumer characteristics with the use of  a stepwise, 
canonical discriminant analysis. Results indicate that both 
discriminant  functions  are  statistically  significant  (p 
= .0064 and p  =  .0316 for functions  1 and  2, respec- 
tively). Reallocation of the subjects to the segments using 
the discriminant functions results in a classification accu- 
racy  of  61.1 percent, which is  significantly  higher than 
the  chance  criterion  of  37.6  percent.  In  Figure  2,  the 
segments and the consumer  characteristics that  entered 
into the two discriminant functions are graphically  por- 
trayed  in  a two-dimensional  space. In  this  figure,  dots 
represent the position of  the three segments and arrows 
represent consumer characteristics and point in the direc- 
tion of the segment for which the consumer characteristics 
are most applicable. 
Figure 2 shows that the three segments differ with re- 
spect to four out of  five involvement components. The 
scanning segment (S  1  ),for instance, considers shampoo 
a relevant, but low-risk product (a mean score of 3.3 for 
S1 vs. 4.0 and 3.9 for S2 and S3, respectively), which 
coincides  with  the  subjects'  limited  attention  for  only 
pictorial  and headline. On the other hand, shampoo is a 
relevant and pleasurable product  for subjects belonging 
to the initial-attention  segment (a mean score of 4.0 for 
S2 vs. 3.7 and 3.8 for Sl  and S3, respectively), and they 
attend mainly to ad elements that might contain pleasur- 
able  brand-related  information,  namely,  pictorial  and 
packshot. In addition, the advertised brand attains a higher 
score on hedonic brand attitude with members of segment 
2 and they  are more familiar with  brands  of  shampoo. 
The higher  usage  frequency  combined  with  the higher 
risk involvement for the sustained-attention segment (S3) 
fits with their attention to the body text, since such verbal 
information is effective in reducing perceived risk. Mem- 
bers of  segment 3 attend longer to the pages just before 
the target advertisement ( "Prior  gaze duration";  4.3 sec- 
onds per page for S3 vs. 2.9 and 3.2 seconds for S1 and 
S2, respectively). 
Finally, brand recall scores do (x2  = 8.057, p < .05), 
but  brand  recognition  scores  do  not  (x'  =  2.166, p 
> .lo),  differ significantly across the three segments. Re- 
call scores are highest for the sustained-attention segment 
(33.3 percent), followed by the initial-attention segment 
(16.1 percent)  and  by  the  scanning-segment  (7.4 per- 
cent). VISUAL  ATENTION TO  ADVERTISING 
CONCLUSION  AND  DISCUSSION 
The latent class regression model demonstrates the im- 
portance of  accounting for heterogeneity in determining 
the impact of  physical ad properties  on visual attention 
to  advertising.  By  distinguishing  three  segments,  the 
amount of variance in local gaze durations that the physi- 
cal ad properties  accounted for increases.  oreo over,  if 
subjects had been  assumed homogeneous, the impact of 
most physical ad properties on local gaze duration would 
have been undetected. Therefore, the methodology contri- 
butes to a better understanding of  the patterns of  visual 
attention to advertising in real-world exposure situations, 
where those patterns, and therefore the impact of physical 
ad properties,  differ among consumer segments. 
In this study, we concentrate on local gaze duration for 
the elements of  an advertisement as a measure of visual 
attention. Our results strongly suggest that the three seg- 
ments of consumers that are identified have qualitatively 
different patterns of attention, which can be described as 
scanning, initial attention, and sustained attention. Differ- 
ences in visual  attention patterns  among segments coin- 
cide with  differences among the segments with respect 
to  involvement, brand  attitude, and  ad recall. Whereas 
previous  research  has  emphasized  the  relationship  be- 
tween a single involvement construct and advertising pro- 
cessing (e.g., Cacioppo, Petty, and Sidera 1982; Miniard 
et al. 1991; Yalch and Elmore-Yalch  1984), our results 
demonstrate  that  different  components  of  involvement 
(see, e.g., Jain and Srinivasan 1990; Laurent and Kapferer 
1985) differentially affect visual attention patterns. 
Although the differences in average local gaze duration 
among the three segments suggest that the dominant se- 
quence of attention is ( 1) headline and/or (2) pictorial, 
(3) packshot,  and  (4) body  text,  support for this  con-
tention can only come from analyses of eye fixation se- 
quences. Research on eye fixation sequences and on the 
antecedents and consequences of particular eye fixations 
may  also be  used  to  determine the correspondence  be- 
tween visual attention patterns and higher-order cognitive 
processes (Russo 1978; Russo and Leclerc  1994). 
On the  basis  of  the  longer  time that  the  sustained- 
attention  segment spent leafing through the pages close 
to the target advertisement, we conclude that subjects in 
this segment remain more involved either in the magazine 
itself or in the experimental task. Both the visual attention 
patterns for the target ad and the information from the 
profile of consumer characteristics indicate that the former 
is the case. In  situations in  which the latter occurs, re- 
searchers using  eye-tracking  equipment  should  account 
for the fact that a proportion of the subjects remains task- 
involved throughout the complete task and therefore pays 
more attention to the target ad. According to Janiszewski 
and Warlop ( 1993), results of behavioral research under 
such procedural constraints are most applicable when they 
concern natural settings. In line with their argument, we 
have tried to maximize the degree of realism of the expo- 
sure situation. 
In conclusion, advertisers may use our methodology to 
improve their understanding of  the impact that physical 
ad properties and consumer characteristics have on pat- 
terns of visual attention to advertising. The results in the 
empirical  illustration  warn  against  formulating  general 
hypotheses regarding those effects, and they underscore 
the importance of specifying and appropriately modeling 
the consumer characteristics that account for heterogene- 
ity in visual attention to advertising. 
[Received October 1995. Revised January 1997. Brian 
Sternthal sewed as editor and Joseph W. Alba served 
as associate editor  for this article.] 
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